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Preface

Diabetes, particularly type 2 or adult onset diabetes, is increasing in
prevalence in the world. In the United States the prevalence of diabetes is
over 12% in persons of age 60 years and older. The prevalence in Europe
is 8-10% and catching up with the United States. The trend worldwide is
for this prevalence to increase given the epidemic of overweight and obesity
(2/3 of the adult United States population is overweight or obese). Thus, the
fact that diabetes affects the brain is of enormous public health importance.

While acute cerebral complications of diabetes, such as hypoglycemia or
stroke, are well recognized, more chronic cerebral conditions, such as cogni-
tive and mood disorders, have failed to be recognized until recently. The last
few decades have yielded new insights linking type 2 diabetes to dementia
and other cognitive disorders and into the cognitive consequences of type 1
diabetes. Hence, the impact of diabetes on the brain has become a very mul-
tifaceted topic. Clinical care and research on cerebral complications of dia-
betes now involve internists, neurologists, psychiatrists, psychologists, and
basic scientists. There has been a surge in pre-clinical and clinical research
papers ranging from topics such as management of hyperglycemia in acute
stroke to disturbances in insulin signaling in Alzheimer’s disease. This has
led to substantial progress in the field, but it also makes it more difficult for
those involved to keep track of all relevant developments.

This book provides an update on the acute and chronic consequences of
diabetes in the brain. We brought together experts from around the world in
order to provide a helicopter view of this intriguing topic. The book offers
not only in-depth reviews on cerebral complications of diabetes, but also
introductory chapters on current insights into the pathophysiology and clin-
ical management of diabetes and its complications and on stroke, neuropsy-
chological assessment and dementia. With these “update on diabetes for neu-
rologists” and “‘update on stroke and dementia for diabetologists” we hope
to offer relevant and easily accessible background information that puts the
cerebral complications of diabetes into context.

The target audience of this book is broad and includes medical specialists
taking care of persons with diabetes and researchers in the diabetes field. It is
important to point out that most clinicians and researchers think that the only
complications of diabetes are microvascular (retinopathy, renal, neuropathy)
and macrovascular (heart disease and stroke). Given increased longevity, the



vi Preface

aging of our societies, and the increasing prevalence of diabetes, the chronic
consequences of diabetes in the brain are at least as important but have
failed to acquire the recognition that more traditional complications have.
We believe that this book will bring the consequence of diabetes in the brain
to the mainstream and thus has the potential to change the field.

We thank Aristidis Veves, from Harvard Medical School, Boston, for
inviting us to put together this book for the Humana Press “Contemporary
Diabetes” series, for which he is the series editor. We would also like to
thank Paul Dolgert and Connie Walsh from Springer Science and Business
Media for their help and support. Finally, we thank the authors, all interna-
tionally distinguished in their fields, for their invaluable contributions to this
book.

Geert Jan Biessels
José A. Luchsinger
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1 Type 1 Diabetes

Edith WM. T ter Braak
and Aline M. E. Stades
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ABSTRACT

Type | diabetes is a life long metabolic disorder that is characterized by
absolute insulin deficiency resulting in hyperglycemia and lipolysis. Type 1 dia-
betes accounts for 5-10% of the total diabetes population, the majority of the
other patients has type 2 diabetes. Insulin deficiency originates with autoim-
mune mediated P-cell destruction. Without insulin treatment, type | diabetes
leads to dehydration and ketoacidosis and can ultimately be fatal. Prolonged
exposure to hyperglycemia is responsible for microvascular damage in the eye,
kidneys and nervous system and contributes to macrovascular disease of the
coronary, cerebral and peripheral arteries. Limited joint mobility and the dia-
betic foot are other complications related to chronic hyperglycemia. Currently,
the corner stone of the treatment of type | diabetes is exogenous insulin sub-
stitution aiming to restore near-normal glycemia in order to prevent or delay
long-term complications. Recurrent hypoglycemia is a frequent complication
and a serious burden for both patients and their significant others. Additional
therapeutic interventions consist of lifestyle modifications, particularly aiming

From: Contemporary Diabetes: Diabetes and the Brain
Edited by: G. J. Biessels, J. A. Luchsinger (eds.), DOI 10.1007/978-1-60327-850-8_1
© Humana Press, a part of Springer Science+Business Media, LLC 2009



4 ter Braak and Stades

to reduce cardiovascular risk factors. In the future,the necessity for substitution
with exogenous insulin may be replaced by p-cell transplantation or even pre-
ventive B-cell preservation. Patients must receive proper education and support,
since they have to manage their chronic disease on a daily basis.

Key words: Type | Diabetes; Insulin; Ketoacidosis; Hyperglycemia; Hypo-
glycemia; Autoimmune; B-cells; Long-term complications; Education;
Self-care.

INTRODUCTION

The current classification of diabetes in different subtypes is based on the
defect(s) that causes hyperglycemia, namely, aberrant or deficient insulin
secretion or insufficient insulin action (/). Type | diabetes (T1D) originates
from autoimmune-mediated destruction of the pancreatic pB-cells that nor-
mally produce insulin, thus resulting in absolute insulin deficiency. Other
types of pancreatic disease involving destruction of the -cells, such as alco-
holic pancreatitis, are classified otherwise. Previously, T1D was also known
as juvenile-onset diabetes or insulin-dependent diabetes mellitus (IDDM).
However, these expressions may result in misclassification and indistinct
prognosis and therapeutic options. Criteria to diagnose T1D are shown in
Table 1 (/). Note that diagnostic criteria do not include HbA Ic levels, which
are exclusively used to follow glycemic control, but not diagnosis.

Table 1
Diagnostic criteria for diabetes mellitus (ADA)

Diabetes mellitus (overall)

Symptoms of polyuria, polydipsia, unexplained weight loss

or

Random plasma glucose > 11.1 mmol/l (200 mg/dl) on 2 subsequent days

or

Fasting (>8 h) plasma glucose > 7.0 mmol/l (126 mg/dl) on 2 subsequent days

Type I diabetes mellitus

Autoantibody GAD positive and/or autoantibody tyrosine phosphatase
1A-2/1A-28

or

Presenting with ketoacidosis

Additional criteria for diabetes mellitus type I (used for research purposes)
Fasting C-peptide <0.1 nmol/Il
2 mg Glucagon IV-stimulated C-peptide < 0.3 nmol/I

Adapted from ADA Position Statement (23) and an interpretation of data from Service
ctal. (63).
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EPIDEMIOLOGY

Several studies report T1D incidence numbers of 0.1-36.8/100,000 sub-
jects worldwide (2). Above the age of 15 years ketoacidosis at presenta-
tion occurs on average in 10% of the population; in children ketoacido-
sis at presentation is more frequent (3, 4). Overall, publications report a
male predominance (1.8 male/female ratio) and a seasonal pattern with
higher incidence in November through March in European countries.
Worldwide, the incidence of T1D is higher in more developed countries
(1, 2, 4-6). Throughout the last decades the overall incidence of TID
has not changed. Recent reports from several European countries, how-
ever, suggest that the median age at diagnosis decreased over the last
decades. After asthma, TID is a leading cause of chronic disease in
children.

A diagnosis of T1D at the age of 30 or above was formerly referred to
as latent-onset autoimmune diabetes in adults (LADA). This is not infre-
quent and it is estimated that about 10% of the population with a pheno-
type of type 2 diabetes actually had (autoimmune-mediated) T1D (7). This
specific population has anti-GAD or IA-2 antibodies by definition, albeit
that in the first 6 months to 6 years after diagnosis these patients do not
depend on insulin and that part of them is overweight resulting in con-
comitant (relative) insulin resistance. In this particular subpopulation, B-cell
destruction is only slowly progressive and may take up to 12 years to be
complete. An association of the occurrence of T1D with viral infections
in early childhood or with vaccination could not be confirmed in recent
studies (8).

PATHOPHYSIOLOGY

Genetics and Autoimmunity

TID is a cell-mediated autoimmune disease with destruction of B-cells
that are located in the pancreatic islets of Langerhans. Several islet cell
autoantibodies have been isolated: glutamic acid decarboxylase (GAD) and
tyrosine phosphatases IA-2 and IA-2f. The majority of type 1 diabetic
patients (75-95%) have positive autoantibodies at the time of manifesta-
tion. In addition, observations in families have shown an association with
the HLA complex, especially the class 2 molecules, suggesting a predomi-
nant role in aberrances in T-cell-mediated responses via cytotoxic and helper
T cells (6). TID is strongly associated with HLA DQA and DQB genes,
but this can differ among various populations throughout the world. In
contrast, twin studies show a low concordant prevalence of TID of only
30-55%.



